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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

He is the single blade piezo-electricity fan of shaft-orientations airstream in a low profile. [Field of the 
Invention] 

Especially this invention relates to the single blade piezo-electricity fan of shaft-orientations airstream in 
a low profile about a piezo-electric fan. 
[Background of the Invention] 

Using a fan, in order to send air to an electronic-circuitry plate for cooling is known well technically, 
general — this — the fan of piezo-electricity or a rotary mold — it is carried out. 

The fan of a rotary mold has many faults. The migration components of a large number containing a 
bearing are required for them, and, for this reason, a certain type of lubrication is required inevitably. 
Generally a rotary fan may have a dimension and power consumption larger than a piezo-electric fan 
again, and a rotary fan may produce a remarkable electromagnetic interference (EMI) and radio 
frequency active jamming (RFI). Furthermore, in many cases, a rotary fan's life is shorter than a piezo- 
electric fan. 

The piezo-electric fan is used as what is replaced with a rotary fan, they have few migration 
components, and the heat to generate is very few, and they have the harsh environment of a large 
temperature requirement and a large humidity requirement, or the large advantage that it is harmful and 
can be used even in an explosive-gas situation. 

Generally the piezo-electric fan of the conventional technique is manufactured using the duplex blade 
design. Two crookedness blades are related mutually typically, shift 1 80 degrees of phases and are 
vibrated. Balance is kept dynamic by complementary order motion of two blades, and the oscillation and 
noise in equipment are made min. Though regrettable, the piezo-electric fan of a duplex blade has such a 
high (higher than the height of a circuit plate) profile that it is nonpermissible for many application. 
Drawing 1 shows the duplex blade piezo-electricity fan 100 by the conventional technique. In drawing 
1 . housing 102 is related mutually and is supporting two fan blades 104 and 104' which shift 180 
degrees of phases and drive them. The piezoelectric device inside housing 102 is energized by 1 pair of 
lead-wire 106,106'. The surrounding airstream pattern of blade 104* is expressed by the arrow head 
which shows the airstream which frequents a fan 100. The fan of the conventional technique as shown in 
drawing 1 has a very high profile, and occupancy space is large. They are not suitable for cooling the 
electronic component in the latest electronic product packed closely, although a space limit can also be 
easily used in the application which does not become a problem. 

Drawing 2 shows the flat duplex blade piezo-electricity fan's 200 another operation gestalt accepted in 
the conventional technique. The fan 200 contains two fan-blades 202,202' separated by the anchoring 
beam 203. Each fan blade contains the piezoelectric device 204 driven so that a deflection may be 
produced in fan-blade 202,202'. 

A current energizes a piezoelectric device and this is shown in drawing 2 by the forward and negative 
lead wire combined with the component 204. 

The airstream pattern of the fan-blade circumference is expressed with the arrow head which shows the 
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airstream which frequents a fan. Close generates the coming primary airstream at a fan's corner 206, and 
the coming secondary airstream generates close along with a fan's both sides 208. The airstream left 
from a fan is generated at the anchoring beam 203 and the edge 2 1 0 of the fan of an opposite hand. 
Moreover, the piezo-electric fan 200 has a fault on a large design. The remarkable volume is needed in 
order that the airstream by which close comes may give a fan 200 duct ventilation in not shaft 
orientations but such a case. Furthermore, the height of the thing of a duplex blade design may be 
restricted depending on an application. 

Therefore, low power, a low noise, low cost, and a low oscillating design are possible, and the piezo- 
electric fan of a single blade is examined as what was improved technically by the low profile which can 
produce the airstream of sufficient shaft orientations to cool the electronic component in the strong and 
manufactured as order housing structure which makes the dimension of an electronic product small on 
the whole. 

[Easy explanation of a drawing] 

Drawin g 1 shows the duplex blade piezo-electricity fan by the conventional technique. 

Drawing 2 shows another operation gestalt of the duplex blade piezo-electricity fan by the conventional 

technique. 

Drawing 3 shows 1 operation gestalt of the single blade piezo-electricity fan of shaft-orientations 
airstream in the low profile by this invention. 

Drawing 4 shows the top view of the single blade piezo-electricity fan of shaft-orientations airstream in 
the low profile shown in drawing 3 . 

Drawing 5 shows the side elevation of the single blade piezo-electricity fan of shaft-orientations 
airstream in the low profile shown in drawin g 3 to which the blade stop block is added. 
Drawing 6 A-6C shows the plan, side elevation, and bottom view of the piezoelectric device by lap 
round electrode design. 

[Detailed explanation of a desirable operation gestalt] 

Drawing 3 shows 1 operation gestalt of the single blade piezo-electricity fan 300 of shaft-orientations 
airstream in a low profile (namely, low height). This fan's main advantages are shaft-orientations 
airstream designs which perform self-duct ventilation in a low profile package. 

Reference of drawing 3 shows the piezo-electric fan structure 300. The fan 300 contains the housing 302 
which has the near end section 304 and the far-end section 306, and this housing 302 has extended in the 
lengthwise direction in the air substantially. Housing 302 contains 1 pair of low profile side-attachment- 
wall 312,312' between the base 308, the up electric shielding covering 310, and the base 308 and the up 
electric shielding covering 310. The air inlet field in the near end section 304 of housing 302 and the air- 
outlet field in the far-end section 306 of housing 302 produce the airstream of the shaft orientations from 
an air inlet field to an air-outlet field. 

The fan 300 contains the single fan blade 314 which has been arranged inside housing 302 and attached 
near the air inlet field in two or more vertical anchoring posts 316 again. These anchoring posts 316 
have the configuration where the width of face for leading the airstream during the anchoring post 316 
to an air-outlet field from an air inlet field is narrow. In 1 operation gestalt, the single fan blade 314 
consists of graphite composition ingredients which have a rigid (stiffness) high pair mass ratio. The 
single fan blade 314 may be made into a taper again according to a design consideration. 
The fan 300 contains the piezoelectric device 318 attached and fixed to the single fan blade 314 again. 
This may be performed by the anchoring technique which can perform an adhesives ingredient and 
others. The piezoelectric device 318 contains one or more piezo-electric ceramic ingredient sheets. 
When one or more ceramic sheets are used, a sheet is made into the bottom of a pressure and 
temperature in a laminating. All outside surfaces are covered with conductive metallic-coating coating 
substantially [ the sheet made into the laminating ] (refer to drawing 6 ). Then, one pair of lead wire 320 
is combined with a piezoelectric device 3 1 8. Lead wire 320 is connected to the actuation circuit which 
energizes a piezoelectric device by alternating current in 1 operation gestalt. 

Moreover, in drawing 3 . 1 pair of edge block 322,322' is arranged to the air-outlet field between side- 
attachment- wall 312,312' and the near edge in which the single fan blade 314 is not attached. Edge block 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/28/2004 



Page 3 of 6 



pair 322,322' helps control of the airstream which passes housing 302. The airstream which passes 
housing 302 is shown by a series of arrow heads in drawing 3 . Air flows from the near end section 304 
of housing, and flows out of the far-end section 306 of housing 302. 

Although drawing 3 shows the detailed drawing of 1 operation gestalt of the single blade piezo- 
electricity fan of shaft-orientations airstream in the low profile, a component uniquely required for a 
piezo-electric fan structure is arrange inside housing which specifies the shaft-orientations airstream 
passing through an internal cavity, and housing, and he should understand that it is with the piezoelectric 
device attached in the single fan blade by which only the edge was attached in housing and a single fan 
blade fixed, and a means to energize a piezoelectric device. In a desirable operation gestalt, a means to 
energize a piezoelectric device is an actuation circuit. 

One specific custom-made application with the piezo-electric ideal fan of a single blade is a laptop 
computer in a low profile. Since the inclination of this industry is facing to the small laptop computer 
with high performance, it is becoming difficult to cool the component relevant to these complicated 
machines, a processor, and a circuit. In order for the local field of the circuit plate of the laptop computer 
which controls the newest graphics and the newest similar system to generate the heat of a large quantity 
and to guarantee actuation with the high dependability of a computer, it is known that this heat must be 
emitted. The piezo-electric fan design of a duplex blade may be unable to be used for this application for 
lack of the airstream of a gestalt with that low height, and shaft orientations. 

Drawing 4 shows the top view of the single blade piezo-electricity fan of shaft-orientations airstream in 
the low profile shown in drawing 3 . It is shown in drawin g 3 and the various components which 
attached and explained the label are shown in drawing 4 . These components are contained as reference 
to this explanation of drawin g 4 in here. The airstream from the near end section 304 to the far-end 
section 306 of housing 302 of housing 302 is clearly shown in drawing 4 . In drawing 4 , the air which 
flows with the direction of the airstream which passes housing, and the air flowing out are shown by a 
series of arrow heads. In drawin g 4 , it is important that it is shown clearly how the pair of edge block 
322,322' and a fan blade 314 make the path of air changed so that air may advance the perimeter of edge 
block 322,322'. 

Drawing 5 shows the side elevation of the single blade piezo-electricity fan of shaft-orientations 
airstream in the low profile of drawin g 3 which has the blade stop block. From this drawing, the piezo- 
electric housing 302, the near end section 304, the far-end section 306, and the base 308 are shown, and 
the up electric shielding covering 310 is formed. Inside housing, the anchoring post 316, the single fan 
blade 314, a piezoelectric device 318, and lead wire 320 are also formed. The air which flows out of the 
air which flows from the near end section 304 of housing 302, and the far-end section 306 of housing is 
shown by the arrow head. From this drawing, the deflection of the single fan blade 3 14 at the time of 
energization of a piezoelectric device 3 18 is shown as 1 set of broken lines of the upper and lower sides 
of the single fan blade 3 14. In a desirable operation gestalt, although a single fan blade approaches the 
base 308 or the up electric shielding covering 310, notice it about housing being designed so that it may 
never contact actually. 

In still more nearly another operation gestalt of this invention, housing may include the blade halt block 
over the gravity high (high-gravity) application which needs the controlled peak deflection. A blade halt 
block sets up the motion limit community of a blade in the inside of housing. A blade halt block may 
support a blade so that the high ceramic tensile stress in the large environment of an impact may be 
eliminated again. One pair of blade halt blocks are shown as 324 and 324' in drawin g 5 . 
The importance of the airstream of the shaft orientations in this invention cannot be explained briefly. 
Since the additional ventilation duct for supplying opening of a blade corner by this becomes 
unnecessary, the airstream of shaft orientations is important. Packing of high density becomes possible 
by it. The volume of space required to make easy the air inflow in the piezo-electric fan who has shaft- 
orientations airstream, if it explains from another viewpoint is more nearly substantially [ than the 
volume of the space required of the piezo-electric fan who has the conventional airstream design ] small. 
Therefore, the magnitude of the actual volume in electronic en KUROJA only used for shaft-orientations 
airstream piezo-electricity fans is more nearly substantially [ than the usual airstream piezo-electricity 
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fan ] small. 

Shaft-orientations airstream has the gap of air appropriation effective in the application substantially 
accompanied by a flat circuit plate or an electric element system in the housing structure which hardly 
exists. In such an environment, it is admitted that the heat of the local field on a circuit plate can be 
emitted, and the strong shaft-orientations airstream generated by the piezo-electric fan performs 
ventilation covering the whole electronic cabinet efficiently. Since the electronic product is designed 
using the small and lightweight component, the low profile cooling system of a single blade piezo- 
electricity fan's gestalt satisfies the demand about severe height, and it can be easily united with a low 
profile electronic product. Although a rotary fan can be formed in height of about 20mm, the single 
blade piezo-electricity fan of similar capacity is about 5mm or less in height. 

Shaft-orientations airstream does not occur in a traditional oscillating fan design. In this invention, 
strong shaft-orientations airstream is the important description of a fan blade, and housing designs and 
these components are designed so that shaft-orientations airstream which crosses a piezo-electric fan 
may be made into max. 

In order to realize desired shaft-orientations airstream, the configuration of housing is an important 
design consideration. In order to acquire a desired airstream property, a housing design is performed 
with a fan-blade design. In 1 operation gestalt of this invention, housing may be unified the external 
container of a laptop computer, and directly. With another operation gestalt of this invention, housing 
may be formed from the side attachment wall of the base, up electric shielding covering, and one pair of 
low profiles between these. 

I hear that the height of the fan's profile is one half only, and one main advantage which uses a single 
blade is in a duplex blade design and a contrast target. When it states briefly, it does not pass over a 
single blade fan's height in a duplex blade fan's one half, but the amount of the ingredient used is one 
half. This enables it to unite a single blade fan with an unrealizable product and application in a duplex 
blade fan. One problem accompanying a design of a single blade piezo-electricity fan is that an 
additional oscillation may arise as compared with a duplex blade design. 

Effect of an oscillation can be made into min by two approaches. In order to make an oscillation into 
min, both of two techniques who explain below are used for this invention. The oscillation to produce 
can be remarkably decreased by making motion mass into min the 1st. The lightweight-ized thin blade 
which is still maintaining desired resonance frequency is realizable with a rigid high blade ingredient. 
Furthermore, the mass of the ceramic wafer which forms a piezoelectric device can decrease by using 
the ceramic ingredient of a high grade, and such a ceramic ingredient can be sliced by the thin wafer 
component behind attached in a fan blade. 

Another oscillating reduction approach which this invention uses includes decoupling a fan's mass from 
electronic en KUROJA (decouple). There is effectiveness of decreasing transfer of the oscillation to an 
end user in this. Therefore, the mono-blade (it is also called single blade) fan design to which the effect 
of an oscillation decreased can be used to many new applications. 

Generally, it depends for the frequency of an oscillation of a fan blade on the magnitude of input 
voltage, the die length of a fan blade, and rigidity. According to a design variable, a blade may be driven 
at about 20 thru/or the suitable rate of arbitration [ like / with a frequency of about 100 Hertz ]. Drive 
frequency is almost equal to the proper resonance frequency (fundamental frequency) of a blade, in 
order to optimize a fan efficiency. 

The relation between a fan-blade design and a means to energize a piezoelectric device (typically 
drive20 circuit) is another, important design consideration. With a desirable operation gestalt, alternating 
current input voltage is introduced with the resonance frequency which sided with the fan-blade design 
so that the height (hight) of the maximum sweep to a blade may be obtained. Therefore, driver voltage is 
one mechanism which can control fan-blade displacement. In a desirable operation gestalt, a fan blade is 
driven with the resonance frequency of itself, in order to make effectiveness into max. 
It depends for a piezo-electric fan-blade ingredient on the specific environment where a fan will operate. 
However, generally, a rigid tare quantitative ratio is high and a fan blade is formed from the ingredient 
of low mass. For example, a graphite/epoxy ingredient fills these demands and the anisotropy property 
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which makes high rigidity in the shaft of another side over one shaft is shown. Although another suitable 
blade ingredient contains steel steel, aluminum, the Mylar, or the glass fiber, it is not limited to this. Of 
course, by lightweight-izing a fan. an oscillation decreases and the power consumption demanded 
decreases. 

The profile of a piezo-electric fan blade is also a characteristic design. In the desirable operation gestalt, 
the fan blade has the taper so that one edge may become larger than another side. Generally, the edge 
attached becomes narrower than the deflection edge of a blade. Furthermore, as a fan's edge carries out 
airstream as order further, it may be made into a taper again. Although it depends also for a piezo- 
electric fan's thickness on a specific application, it is desirable to have structural integrity so that it may 
be hard to damage in the operating environment. 

A piezo-electric wafer is combined with the both sides of a blade, when an electrical potential difference 
is impressed, it deviates, and you may make it the mono-morph or bimorph piezoelectric device which 
can be crooked. The idea of covering a piezo-electric wafer is also technical within the limits of this 
invention. An electrode coat may be performed by any of some adhesion techniques including spray 
drying, sputtering, vacuum evaporationo, or other adhesion techniques. 
Another important description of this invention is the controlled airstream especially in the 
circumference of a piezo-electric fan blade in housing. Almost all the airstream parameter is controlled 
by the activity of the ventilation duct according to the order designed based on characteristic application, 
and a fan-blade design. In addition to this, many variables are contained in an important variable not 
only at number and location of the pressure in an air flow duct, ambient temperature, the geometry of an 
air flow duct, and the piezo-electric fan in a system but at whenever [ desired air rate-of-flow ], and 
pressure drawdown, and a row. 

The airstream property of the single blade piezo-electricity fan of shaft-orientations airstream is 
determined based on characteristic application in a low profile. A fan blade is made into the 
configuration which optimizes the direction of airstream, without sacrificing the engine performance 
which can be measured with whenever [ air rate-of-flow ], and a parameter like pressure drawdown. 
The big problem in a design of a piezo-electric fan is in anchoring of the piezoelectric device to a fan 
blade. In order to use the piezo-electric effect, the fan blade and the piezoelectric device must touch 
closely. It is desirable to make stress transmit to a fan blade very efficiently from a piezoelectric device 
according to the vendor (bender) theory and a design. 

Therefore, with a desirable operation gestalt, the adhesives which have a thin adhesion line act to 
association with a piezoelectric device and a fan blade effectively. However, another anchoring 
technique like mechanical anchoring or other anchoring equipments can also be used. 
Another, important description of this invention is related with the activity of the wrap around electrode 
on a piezo-electric fan blade. This is explained to a detail in drawin g 6 . By using a lap ARAUN dopa 
turn to a piezo-electric wafer electrode, they can come to be used with both the conductive and non- 
conductive blade ingredient. Until now, the piezo-electric fan design is using the conductive blade 
ingredient, in order to connect with an anchoring side electrode directly electrically. By taking in the 
patternized electrode (it being shown in drawing 6 like), a non-conductive ingredient can be used and 
weight, rigidity, and a design engine-performance demand can be satisfied. 

The plan, side elevation, and bottom view of the piezoelectric device (piezo-electric wafer electrode) by 
wrap around electrode design are shown in drawing 6 A thru/or 6C. Reference of drawing 6 A shows the 
plan of the electrode pattern coat on the piezo-electric wafer 600. Notice the pattern to Electrode A (602) 
and Electrode B (604) about the ability to see by this plan. Drawin g 6 B shows the side elevation of the 
piezo-electric wafer 600 which has Electrode A (602) on the top face, and has Electrode B (604) with 
the wrap around configuration. Notice two electrodes about connecting with common AC power supply. 
Drawing 6 C shows the bottom view of the piezo-electric wafer 600. The pattern of Electrode B is 
accepted in this drawing. By using a lap ARAUN dopa turn to a piezo-electric wafer electrode, it 
becomes possible to use them on both the conductive and non-conductive fan-blades ingredient. 
Still more nearly another, important description of this invention which can be used with a specific 
operation gestalt is installation of an edge block. An edge block is arranged to the air-outlet field 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/28/2004 



Page 6 of 6 



between a side attachment wall and the edge in which a single fan blade is not attached (322,322' in 
drawing 3 ). The object of an edge block is producing the shaft-orientations airstream which passes 
along housing. The rate to which, as for the configuration of an edge block, airstream comes out of 
housing is controlled. The order design of the edge block is carried out so that a customer's specification 
may be satisfied, but with 1 operation gestalt of this invention, since airstream increases the rate which 
comes out of housing, the edge block made into the taper is used. 

The additional object of an edge block is preventing a short circuit. A short circuit is the terminology 
showing the situation that air generates a small circular pattern, without true shaft-orientations airstream 
also already advancing. By this, a piezo-electric fan's overall effectiveness of operation falls, and a 
transfer of the maximum mass decreases. Thus, an edge block offers a very useful and required design 
property, and can be formed as order to characteristic application. 

The piezo-electric fan of this invention can determine the dimension according to the dimension of 
characteristic application, and an airstream demand. Although the small fan blade which probably cools 
the limited very narrow field which is a single electronic device is examined by 1 operation gestalt, you 
may be the design for a large-sized fan blade and housing designed so that large en KUROJA with the 
need of using a lot of power with another operation gestalt might be cooled. 
Although the various operation gestalten of this invention are illustrated and it is explained, this 
contractor should understand that it is possible to perform not only reconstruction and the combination 
of the aforementioned operation gestalt but various corrections and permutations, without deviating 
from the technical range of this invention. 



[Translation done.] 
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